A forensic genotyping panel of 11 tetranucleotide STR loci from the domestic cat was characterized and evaluated for genetic individualization of cat tissues. We first examined 49 candidate STR loci and their frequency assessment in domestic cat populations. The STR loci (3-4 base pair repeat motifs), mapped in the cat genome relative to 579 coding loci and 255 STR loci, are well distributed across the 18 feline autosomes. All loci exhibit Mendelian inheritance in a multi-generation pedigree. Eleven loci that were unlinked and were highly heterozygous in cat breeds were selected for a forensic panel. Heterozygosity values obtained for the independent loci, ranged from 0.60-0.82, while the average cat breed heterozygosity obtained for the 11 locus panel was 0.71 (range of 0.57-0.83). A small sample set of outbred domestic cats displayed a heterozygosity of 0.86 for the 11 locus panel. The power of discrimination of the panel is moderate to high in the cat breeds examined, with an average P m of 3.7E-06. The panel shows good potential for genetic individualization within outbred domestic cats with a P m of 5.31E-08. A multiplex protocol, designed for the co-amplification of the 11 loci and a gender-identifying locus, is species specific and robust, generating a product profile with as little as 0.125 nanograms of genomic DNA.
The use of DNA markers to identify sources of crime scene evidence has revolutionized forensic science. Since the application of variable number of tandem repeat loci (VNTR) (1) and the more robust short-tandem repeat (STR) loci to forensic analysis (2) (3) (4) (5) , DNA genotyping for human genetic identification at scenes of crime, war and human disaster has become routinely used in hundreds of laboratories throughout the world. Until recently, the genetic individualization of biological samples of non-human origin, an alternative biological target of forensic investigation, has been limited due to the lack of species-specific hypervariable locus probes and population databases required to compute match likelihoods. However, with isolation of polymorphic STR markers across eukaryotic genomes (2, 6) , and their incorporation into genetic linkage maps of domestic animal gene maps (7) (8) (9) (10) (11) (12) (13) (14) (15) , the tools for forensic identification of animals that are integral to our daily lives are now available.
Previously, we reported on the genetic individualization of a domestic cat hair associated with a human crime scene, which was part of the physical evidence introduced to court contributing to a second-degree murder conviction (16, 17) . This legal precedent for introducing animal genetic individualization in a homicide trial stimulated an interest from a number of forensic laboratories for feline testing and demonstrated the need for a formalized STR forensic typing system for the precise genetic individualization of domestic cat specimens. The current test for human identification utilizes tetranucleotide repeat STRs that minimize stutter band products generated during PCR amplification (18) which facilitates the interpretation of genotypes from mixed DNA samples. Cat hairs will likely be the most common felid forensic sample. Whereas cat hairs are discreet and would not intuitively suggest the possibility of a mixed sample, grooming practices of cats can involve the licking of one another, introducing the saliva of one cat to another. As a first step in the development of a formalized feline STR typing system, we report on initial polymorphism screenings of candidate tri and tetra-nucleotide STR loci in outbred domestic cats, an in-depth characterization of 22 highly polymorphic tetranucleotide STR in 28 cat breeds, and the selection of 11 loci as a forensic panel for the genetic individualization of domestic cat samples. Additionally, we present a protocol for the multiplex amplification of the 11-member panel and a gender-identifying sequence tagged site (STS) from the domestic cat Y-chromosome SRY gene.
Materials And Methods

Cat Breed Sample Collection
Blood and buccal swab samples of domestic cats, representing 28 breeds recognized by the Cat Fanciers' Association (CFA) (http://www.cfainc.org/) and/or The International Cat Association (TICA) (http://www.tica.org/ cat registries), were donated by Pedigree Mendelian inheritance testing was performed for the new candidate STRs in DNA samples from a multi-generation pedigree (267 individuals) of outbred domestic cats maintained by the Nestlé-Purina PetCare Company which the Laboratory of Genomic Diversity is utilizing to generate a full genome genetic linkage map of microsatellites in the domestic cat.
Amplification of Individual STR Loci Used in Initial (Table 1) Screening Studies
PCR amplification of individual STR loci using fluorescently labeled primers (Invitrogen) was performed as described (17, 19) , with the exception that a "touchdown" amplification protocol was used as follows: one cycle at 95
• C for 10 min; two cycles each of the following set of conditions with the annealing temperature reduced by 2
• C in each subsequent cycle (range 60
• C-50 • C): 95
• C for 15 s, annealing temperature (60
• C-50
• C) for 30 s, 72
• C for 45 s; 28 cycles with an annealing temperature of 50
• C; one cycle of 72
• C for 30 min; hold at 4
• C.
Conditions and Amplification of Cat STR-Multiplex:
PCR amplifications were performed in 20 µL reaction volumes containing 1X PCR Gold buffer (Applied Biosystems) with final reaction concentrations: 1.5 mM magnesium chloride (MgCl 2 ), 200 µM of four deoxyribonucleoside 5 -triphosphates (dATP, dCTP, dGTP, and dUTP), 2.0 Units AmpliTaq gold DNA polymerase (Applied Biosystems), 0.16 mg/mL bovine serum albumin (BSA, fraction V: Sigma), 4 µL cat STR primer mix-see final concentrations Table 6 . Optimal DNA quantities with the standard 28 cycle PCR conditions are 1-5 ng genomic DNA (Coomber et al., In preparation). Thermal cycling conditions were performed with the GeneAmp 9700 (Applied Biosystems) using the following conditions in 9600-emulation mode (i.e. ramp speeds of 1
• C/s). Full adenylation of all peaks should be observed under these PCR conditions. Cycling conditions: 1 cycle 90
• C for 10 min, 28 cycles: 94
• C for 1 min, 59
• C for 1 min, 72
• C for 1 min; 1 cycle of 60
• C for 45 min; 25
• C hold.
Allele Detection and Analysis
PCR products were diluted appropriately and 3 µL of each amplified product was combined with 0.22 µL GS500 LIZ (Applied Biosystems) and 8.78 µL Hi-Di TM formamide (Applied Biosystems). The samples were electrophoresed on an ABI 3100 Genetic Analyzer using the following parameters; Dye Set: G5, Run Module: GeneScan36 POP4DefaultModule using the 3100 POP TM 4 sieving polymer (Applied Biosystems), 1X Genetic Analyzer Buffer with EDTA and a 36 cm capillary array. Data were collected using the ABI 3100 Data Collection Software Version 1.0.1 and analyzed using GeneScan Version 3.7 Analysis Software and GenoTyper TM Version 2.5 Software.
Population Genetic Analyses
Expected heterozygosities and allele frequencies were calculated using CERVUS (20) and Microsat ToolKit (21) where heterozygosity is computed as the unbiased expected heterozygosity according to equation 8.4 in Nei (22) . Match probabilities were estimated using the software Powerstats (23) following Jones (24) without adjustment for sample size, given the size of the sample sets. Observed heterozygosity was computed as in Hedrick (25) .
Results
We examined a total of 49 tri and tetra-nucleotide STR loci as candidates for a forensic panel for genetic individualization of domestic cat samples (Table 1 ). All loci have been mapped in either a radiation-hybrid (RH) (11) or genetic linkage map of the cat (10) relative to 579 Type I (coding genes) and 255 Type II (STR) loci, with the exception of locus FCA1058 which exhibited low retention frequency in the RH panel and has not been mapped in the genetic linkage map. All loci have demonstrated Mendelian inheritance patterns from genotype profiles exhibited in a family of domestic cats of several generations, 267 individuals and 483 potential informative meioses (data not shown) (Coomber et al., In preparation). Table 1 summarizes the results of two sets of heterozygosity screenings: (1) An initial set of screenings was performed on all 49 loci in a set of outbred domestic cats (n = 10) (Seventeen of these 49 loci had been reported in an earlier study (10) ). (2) Twentytwo loci which demonstrated high heterozygosity in outbred cats were then selected as candidates for screening in cat breeds, in order to select markers with the highest discriminating power for forensic analysis in cat breeds. (Heterozygosity values will be reported in this manuscript as expected heterozygosity, unless otherwise stated.) The data from both of these screenings are reported in Table 1. The 22 loci (Table 1 , asterisk) were genotyped in a sample set of 28 cat breeds (3-10 animals/breed, n = 213), and a small sample set of outbred domestic cats (n = 6). Genotypes for the entire sample set are available at http://home.ncifcrf.gov/ ccr/lgd/forensics/str forensic.asp. In subsequent tables we present measures of genetic diversity for the STR loci as analyzed in (1) the entire sample collection of individuals of recognized breed (n = 213) (2) the individual cat breeds, and (3) outbred domestic cats. Outbred domestic cats are individuals, which are not of a recognized breed. Allele frequencies, locus-specific allele sizes and distributions as observed in the individual breeds and across the complete set of breed individuals (n = 213) are presented in a supplementary table (Http://home.ncifcrf.gov/ccr/lgd/forensics/ str forensic.asp).
The average expected heterozygosity that was observed across the complete set of individuals of recognized breed (n = 213) for the 22-locus set was relatively high at 0.80 (Table 2 ). Individual cat breeds demonstrated a range of heterozygosities for the 22 locus set, ranging from 0.51 to 0.80 (Table 2) , while the average heterozygosity obtained for the sample set of outbred domestic cats for the 22-locus set was 0.81 (Table 2 ). Allelic diversity was high across the complete set of breed animals (n = 213), with an average 22 Loci selected for amplification in breed panel of 213 domestic cats; the 11 STRs in bold were tentatively selected for the DNA typing panel. DNA sequences for loci with FCA numbers above 700 and all F loci were submitted to GenBank and were assigned accession numbers.
All other loci were previously submitted. † Used published primers (10) for genotyping and used primers indicated for mapping in radiation hybrid panel. Unable to map first published primers in radiation hybrid panel due to amplification of product in hamster control. ‡ RH-mapped in radiation hybrid panel (11) , GL-mapped in genetic linkage map (10) . Both-mapped in radiation hybrid panel and genetic linkage map. § Heterozygosity (He)-Unbiased gene diversity (22); ( ), number of animals used for determination of He. Absent primers were previously published (10). (Table 2 ) (Http://home.ncifcrf.gov/ccr/lgd/forensics/ str forensic.asp). The expanded allelic diversity in the complete set of breed individuals is likely a reflection of both the much larger sample size in this set (n = 213) relative to sampling size in the individual cat breeds (average = 7.6 cats/breed), and what appear to be reduced allelic ranges in individual breeds (Http:// home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Though there were examples of distinctive allele sizes within some breeds (Http:// home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp), a larger sample set will be necessary to confirm this observation. Table 3 presents expected heterozygosities for the independent loci in (1) the complete set of breed individuals (n = 213), (2) the 28 individual cat breeds and (3) outbred domestic cats are presented. Locus-specific heterozygosities for the 22 markers across the complete set of breed individuals (n = 213) ranged from 0.57-0.95 (Table 3) . Within the individual 28 cat breeds, locus specific heterozygosities were highly variable (Table 3) . Additionally, there were marked differences among breeds in the distribution of alleles, size range and frequency of alleles for the 22 loci (Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Three loci (FCA738, FCA742, F49) exhibited fixed allele sizes in a cat breed(s) (for sample sizes greater than 4 individuals). FCA738 was fixed in Birman, Chartreux and Selkirk Rex breeds, with the latter two breeds displaying a common fixed allele size (204 bp) (Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Locus F49, which demonstrated the lowest average expected heterozygosity across the sample set (0.45), displayed a common fixed allele size in the Devon Rex, Tonkinese, Abyssinian and Korat breeds (118 bp) (Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Locus FCA742 displayed a single allele size in the Havana Brown (127 bp) (Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic. asp). Individual breeds often exhibited reduced or compressed allelic size ranges relative to the complete range observed in the complete set of breed individuals (Http://home.ncifcrf.gov/ccr/lgd/ forensics/str forensic.asp). The outbred domestic cat set of individuals, despite the small sample size, exhibited neither a fixed allele for any locus nor compressed allelic size ranges relative to the complete set of breed individuals. This suggests that the STR composite set will have high potential for genetic individualization in outbred domestic cats. Though there were examples of distinctive allele sizes within some breeds (Http://home. ncifcrf.gov/ccr/lgd/forensics/str forensic.asp), a larger sample set will be necessary to confirm this observation.
Selection of a Forensic Typing Panel of 11 STR Loci
A set of eleven highly polymorphic loci was selected as a forensic typing panel (Table I ) from the 22 loci genotyped in cat breeds to optimize the potential to generate discriminating composite profiles. Selection criteria were based on identifying a panel of loci that were both unlinked and demonstrated high heterozygosity across multiple cat breeds. (Therefore, the loci with the 11 highest heterozygosities were not selected.) All loci selected are tetranucleotide repeat loci: six loci are simple tetranucleotide repeat loci (F53, FCA441, FCA733, FCA740, FCA742, F124 ; three are compound loci (FCA723, FCA731, FCA749), and two loci are complex (FCA736, F85) ( Table 1 ) (GenBank Accession numbers AY988109-AY988153). The loci are well distributed across the cat's 18 autosomes, with 7 loci mapping to independent chromosomes (B2, B4, C1, D3, D4, E1 and F2), and four loci located on separate arms of the largest chromosomes A1 and B1 (26) . Cat chromosomes, as opposed to being sequentially numbered like human chromosomes, are designated first by a letter which identifies chromosomes with similar centromere positions (27,28). We know from reference of closely mapped markers positioned in both the RH and genetic linkage maps (26) that the pairs of markers on chromosomes A1 and B1 are not genetically linked (i.e. recombination between them is greater than or equal to 50 percent).
Within individual cat breeds, average heterozygosities for the entire 11 locus set were moderately high, ranging from 0.57 (Abyssinian, Birman, Havana Brown) to 0.83 (Norwegian Forest Cat, Bengal) ( Table 4 ). An overall average heterozygosity of 0.71 was obtained for the entire 11 locus set in the 28 breeds, as compared to an average heterozygosity of 0.86 obtained in the sample of outbred domestic cats (Table 4) . Locus specific heterozygosities for the 11 independent loci ranged from 0.75 (FCA740) to 0.95 (locus F85) ( Table 5 ). Within the entire set of breed individuals (n = 213), an average locus heterozygosity of 0.86 was obtained for the entire panel of STR loci. The number of alleles/locus observed for the 11 independent loci in the entire set of 213 animals averaged 15.6 alleles/locus (Table 5) , ranging from 6 alleles in locus FCA731 to 32 alleles in the complex locus F85 (Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp).
Match Probabilities
The probability of match (P m ) of each locus was calculated for the individual breeds according to the formula of Jones (24), essentially (22) . † Ho-Observed heterozygosity. ‡ Pm-Probability of match (24) . § Complete breed set = entire 213 individuals analyzed as a single unit. the product for 11 loci of the sum of the frequency of observed genotypes squared (P 1 = P 2 i ) ( Table 4 ). The probability that two unrelated individuals will match by chance at all 11 loci ranged within the 28 breeds from 4.7 × 10 −5 observed in the Japanese Bobtail breed to 3.3 × 10 −9 observed in the Sphynx breed (Table 4) . Within the small set of six outbred domestic cat, a P m of 5.3 × 10 −8 was calculated (Table 4) .
As an empirical study of the proportion of allelic matches between composite profiles of unrelated individuals using the 11 members STR panel, we determined the number of matching alleles for all pair-wise comparisons of individuals in the breed sample set. The distribution of matches is represented by a skewed normal distribution, with the number of matches ranging from 0-18 alleles (Fig. 1) . The average number of matching alleles was 3.2. GTTCCCACAGGTAAACATCAACCAA * Size range of PCR products generated in a sample set of 1043 domestic cats of recognized breed (Menotti-Raymond et al. In preparation). Allele sizes and ranges differ from those presented in Table 5 , as these products were generated from primer pairs redesigned for multiplex amplification and in a much larger sample set.
The largest number of matching alleles (18) was observed between individuals of the same breed (Abyssinian2498: Abyssinian2499); 13 alleles was the greatest number of matching alleles observed between individuals in different breeds, Colored Point Shorthair 621: Exotic 1938. These two breeds would not be considered to be closely related (29).
Development and Optimization of an STR Multiplex Amplification Protocol
Hair specimens are likely to be the most common sample from domestic cats associated with crime scenes. Our preliminary analyses have demonstrated that cat hair roots are a poor source of genomic DNA, yielding at most 30 nanograms of DNA from the very best fresh plucked guard hair roots (30). Hairs which are aged, shed, or originate from the undercoat (fine wool hairs) prove to be a much poorer source of DNA (30). To maximize information derived from hairs and other trace specimens collected at crime scenes, we developed a multiplex PCR reaction to assess simultaneously the 11 cat STR markers (31) with the addition of a gender-identifying STS from the SRY gene on the cat Y chromosome (32) . PCR primers were designed that generate amplification products in a size range from 100 to 400 base pairs, with the SRY STS product detectable at 96 base pairs (31) ( Table 6 ). Four fluorescent tags have been used to label products in order to eliminate the "overlap" of alleles of adjacent loci. Size ranges for the eleven loci, determined from a population genetic database of 1043 animals representing 38 cat breeds (Menotti-Raymond et al. In preparation), and fluorescent tags which include three primer pairs labeled in blue (6-FAM) (FCA733, FCA723, FCA731 ), four primer pairs labeled in green (VIC) (FCA441, FCA736, F124, SRY), three primer pairs labeled in yellow (NED) (FCA742, F85, FCA740) , and two labeled in red (PET) (F53, FCA749), are illustrated in Fig. 2 . We note that product sizes and ranges reported for the multiplex ( from those of Table 5 , as these products were generated with new primer pairs and in a much larger sample set.
The "meowplex" is amplified using the same thermal cycling conditions used in commercial STR kits for the genotyping of human DNA, namely 28 cycles of PCR with an annealing temperature of 59
• C. The use of common amplification conditions and PCR setup and performance should assist in easing the adoption of the cat multiplex by forensic DNA laboratories already performing human STR typing.
The 12-locus multiplex is robust and generates an easily interpretable product profile (Fig. 3) . While we agree that the balance across all loci is not visually perfect, in practice, we found that the multiplex worked well for over 1200 domestic cats surveyed under these conditions (manuscript In preparation). Due to variation in primer quality, future investigators will likely need to adjust primer concentrations from those recommended here, to obtain balanced signal strengths.
Initial sensitivity assays demonstrate full product profiles are generated with between 1-2 ng of genomic DNA (Coomber et al. CODIS loci used in human DNA identification, which require a minimal amount of 0.2 ng and an optimal amount of 1-2.5 ng of sample DNA (33,34). The size of the haploid cat genome has been estimated to be approximately 3.1 pg based on an average of several independent research studies (35) . Therefore, approximately 20 whole genome equivalents are required to obtain a reliable profile from the "meowplex." Allele dropout, or the stochastic amplification of one allele of a heterozygote, was observed at DNA concentrations below 0.06 ng for all 11 STR loci (Coomber et al., In preparation). Details regarding electrophoresis running conditions and performance on different platforms for the multiplex can be obtained in Butler et al. (31) .
To examine species specificity of the multiplex, the 11 tetranucleotide STR loci were examined in a range of North American mammalian species including badger, beaver, brown bear, chipmunk, cow, coyote, deer, dog, domestic cat, ferret, fox, goat, guinea pig, hamster, horse, human, mink, mole, mouse, ocelot, otter, pig, possum, puma, rabbit, raccoon, sheep, skunk, wolf, and two prokaryotes, Sacchromyces cervesiae and Escherichia coli. The multiplex displayed a high degree of specificity for DNA in the felid family with PCR products observed in ocelot, puma and domestic cat and products for two loci generated from brown bear (data not shown, Coomber et al. In preparation), another member of the Carnivore order. Under the standard amplification conditions, no products were observed in any other mammalian species or the prokaryotes.
Discussion
We have developed a tetranucleotide STR forensic typing system for the genetic individualization of domestic cat samples, which includes an 11 member STR panel, and a gender-identifying STS, which can be amplified in a single reaction. We elected to generate a population genetic profile and future genetic database of STR loci in cat breeds, as factors associated with the generation and propagation of breeds (founder effects, small effective population sizes, the use of popular sires, inbreeding, artificial selection), could have a strong influence on the genetic profiles of breeds and generation of population sub-structure. Although the majority of domestic cats maintained as pets in the United States are outbred in nature (approximately 97%) (http://www.cfainc.org/), an assumption cannot be made a priori that an evidence sample came from an outbred domestic cat. An STR panel developed for forensic analysis of cat samples must have adequate resolution for genetic individualization within the reduced gene pools of cat breeds.
The majority of cat breeds recognized by the two largest cat registries in the United States (CFA, TICA) have arisen within the last 100 years, as the result of artificial selection at loci determining coat color, pattern, hair length and other morphological characteristics. What is known about the generation of cat breeds is largely anecdotal in nature (29,36,37). Many breeds have been generated with a small number of founding animals, followed by inbreeding to fix alleles, which give rise to desired characteristics. The impact of these practices on a genetic level is evident in the present breed database. Observed heterozygosities were generally lower than expected heterozygosities (Tables 2, 4 ). Allele size ranges often appeared reduced in many of the cat breeds, or within a tight size range relative to the range observed in the entire set of breed individuals (n = 213) or the small sample set of outbred domestic cats (Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Some breeds were fixed for a particular allele size, or did not amplify for a specific locus, suggesting a fixed "null" allele (Http:// home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Additionally, distinctive patterns in locus-specific heterozygosities, allele frequencies and distributions were observed across the breeds (Table 3 , Http://home.ncifcrf.gov/ccr/lgd/forensics/str forensic.asp). Similar allelic patterns and distributions have been observed in dog, sheep and cattle breeds (38) (39) (40) , and are likely a reflection of factors associated with the generation and propagation of breeds (38, (41) (42) (43) . An expanded breed sample set will offer additional information relative to these observations. Our 11-member STR panel was selected from unlinked tetra nucleotide STR loci exhibiting high heterozygosity values in the 22-locus set examined in 28 breeds, in order to maximize the potential for genetic individualization. The cat breeds examined exhibit moderate to good levels of heterozygosity compared to those values observed in a small sample set of outbred domestic cats (Table 4) , suggesting the panel has good potential for genetic discrimination of individuals within the 28 cat breeds examined. Across the entire sample set of 213 breed individuals examined, an average of 15.6 alleles per locus and locus heterozygosity of 0.85 was obtained for the panel of 11 STR (Table 4 ). The 11-member average heterozygosity of 0.86, and P m obtained for outbred domestic cats (5.3 × 10 −8 ) suggest that the STR panel will have good potential for genetic discrimination across the more genetically diverse population of outbred domestic cats.
We believe that the match probabilities observed for this sample set of breed cats, (P m = 4.7 × 10 −5 − 3.3 × 10 −9 ) (Table 4 ) are influenced by the current sample sizes for many of the breeds (7.6 individuals/breed). The probability of match (P m ), as computed according to Jones (24) , is the product for 11 loci of the sum of the frequencies of observed genotypes squared. The breeds which exhibit the lowest potential for genetic individualization in the sample set (P m = 10 −5 ), the Japanese Bobtail, Colorpoint Shorthair and Korat, were observed in cat breeds represented by the smallest sample sizes, 3, 4, and 5 individuals respectively. With only 3-5 genotypes possible, this leads to a misrepresentation of the true number of genotypes in the breeds and their frequencies. However, if we compute P m as the product for the 11 loci of all possible genotypes and their frequencies expected by populations in Hardy-Weinberg equilibrium, we observe P m values with much greater potential for genetic individualization (data not shown).
A robust multiplex amplification has been developed (31), which co-amplifies the 11 STRs and a gender-identifying STS from the Y chromosome SRY gene (32) . The multiplex is currently being genotyped in a sample collection of approximately 1050 cats representing 38 cat breeds recognized in the United States to generate a population genetic database with which to compute match probabilities. Additionally, a quantitative PCR assay has been developed for the quantification of genomic DNA extracted from domestic cat samples. The assay, targets highly repetitive genomic SINE elements (which occupy approximately 10% of the cat nuclear genome (44) . The feline assay monitors product accumulation through a fluorescent dye, which binds to double-stranded DNA (i.e., SYBR R Green I) at the completion of each PCR cycle. Utilization of double stranded DNA binding dye maximizes sensitivity of the assay, as it detects the population of SINE elements amplified. As primers were designed in a region (polymerase region) that exhibited a high degree of sequence conservation across species, the assay is not species specific. However, we do not think that the lack of species specificity deters from the utility of the assay, as DNA mixtures are unlikely to be an issue with feline samples. The assay can be performed rapidly and is highly sensitive, detecting as little as 10 fg of feline genomic DNA (45) .
As a cautionary note to researchers who would like to use the cat multiplex to amplify DNA in other members of the family Felidae, we advise amplification of the independent loci before attempting the multiplex. We have observed size-range overlap with adjacent loci, loci that fail to amplify (likely due to differences in primer target sites between species), and the need to adjust primer concentrations to achieve a balanced product profile (Menotti-Raymond et al., In preparation).
